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away from the signalman's view entirely, or perhaps at some
important junction where some mishap may have occurred, or
where something may have arisen to shake the confidence of the
railway manager in the signals at that point.

In the paper which I have read I have not attempted to deal in
detail with the several forms of instruments that are used for this
purpose; neither have I sought to explain the means of applying
them to the signals which are required to be repeated; for I have
thought that an opportunity such as this would be embraced by all
those interested in the question to discuss these points, and to bring
before the Society such appliances as were thought fit for the occa-
sion ; and that it would be better to leave to those interested in
them the explanation of their arrangement, electrical and other-
wise. I am sorry I have been so unfortunate with regard to
the instruments, which ought to have arrived this afternoon, as
otherwise I should have been able to have given a more practical
illustration of the action of the signals, and a better description,
perhaps, of the electrical formation of the instrument. I do not
think a more opportune occasion could have occurred for the dis-
cussion of this question than the present. The railway mind has
been brought to look upon it in a very forcible manner. We, our-
selves, are here under the presidency of one who has spent no
small portion of his life in the application of electricity to railway
working; and, no doubt, whatever decision it may lead to, the
result will be looked upon by railway companies as having been
fairly fought out and dealt with by railway men.

THE PRESIDENT: YOU have heard this paper read. It must
have reminded some of you of a couplet in Homer's Iliad, thus
translated:—

A wise physician, skilled our wounds to heal,
Is more than armies in the common-weal.

I mean, that electricity is now so pressed into the service of rail-
ways, that not only is safety mainly dependent upon it; but it
keeps them in a wholesome state of health. Trains, for instance,
are kept apart by its use, but it heals the wounds and accidents of
their system; if a casualty occurs, the responsibility for softening
the blow rests with those who have the charge of the electrical ap-
paratus. If inconveniences occur within a train when travelling,
electricity is responsible if the passenger fails in getting the atten-
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tion of the guard, or if the guard fails in getting the attention of
the engine-driver. If the distant signals fail to obey the levers of
the signalman, electricity is responsible to. tell the tale. In fact,
the more you look into railways the more you will see and con-
tinue to see that with us railway telegraph engineers a large
weight of responsibility rests. Whatever goes wrong, we are
called into requisition. Should an engine break down, or defects
of any kind occur on the railway itself, and should electricity
fail to reach the electro-magnets and. galvanometers, and do its
full duty, the electric telegraph department has to bear the burden
of failure. But, also, what a very great friend electricity is to the
travelling public ! Of this I, myself, can personally bear witness.
I have now to call upon gentlemen present, who, I have no doubt,
will be glad to speak upon this attractive and very interesting
subject.

Mr. HIGGINS : I believe it is better to have two wires to work
the signal mechanically instead of one wire, as well as the tele-
graph. This would have the advantage of requiring less strain to
lift the danger signal, and would also indicate when the wire was
broken ; it could only go wrong at any time to the extent of
putting the danger signal at " caution." The plan which I recom-
mend would be to have a drum in connection with the semaphore
arms, or the rods which lift them, and a corresponding drum at
the signal-box. A wire, endless or not, should then be fastened
with staples to the drums. Any movements of this drum at the
signal-box will produce a corresponding movement of the drum at
the signal-post. In case the wire break the signalman would see by
that wire not being pulled out that the signal had not responded
to his wish. When a wire breaks between the time of the signal
being put on and being required to be put off, that could not affect
the trains, because the signal only waits the signalman's pleasure
to change, and as soon as he wishes to change if the wire is
broken he would discover that by the broken wire not acting.
Snow could not affect the arm if worked in this manner, because
in the ordinary arrangement the semaphore arm is pulled up by
the counterpoise weight, and the counterpoise is lifted by pulling a
•wire. In this case there is no counterpoise to move, and the wire
on that account would be a little lighter than the other.

Mr. SACH : I feel personally much obliged to Mr. Langdon for
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bringing this subject forward, as it is one of great interest to
telegraph engineers. Although I think the railway telegraph
engineers and railway companies are fully alive to the value of
electric repeaters, and have been for several years, I am an advo-
cate for their use—they are already in operation on an extensive
scale. I myself have some 200 to 250 in use, and am adding to
them every week. I rather object to Mr. Langdon's view of
having the battery inside the signal-box. I think it is much better
to have it at the post, for the signalman then knows he gets the direct
and proper action of the current; there is more liability to error
if it is in the signal-box, for instance, in a closed circuit, with the
arm a.t danger, and a wire breaking with its end on the ground, the
repeater would still show at danger, although the arm at the signal
point might be at safety. There are other chances of mistake also
by the battery being at the same end with the repeater.

Then there is the matter of making contact. I have tried various
methods of contact, and I find those exposed to the weather in all
cases get defective. I think every contact should be enclosed—
cased in and protected from the weather—then you can insure a
good contact at all times. I have a specimen of contact here. This
is acted upon from below, and being so it enables you to case the
whole in and hermetically seal it. I have here a piece of No. 8
wire, extending to the under part of the arm, and when the arm is
lowered this lowers with it, and the lowering of the arm breaks
the contact, and the raising of the arm makes contact. The action
is direct from the arm itself, and not depending upon a rod or any
other apparatus. I have used contacts of various kinds, and I find
that the contacts require protection from the weather.

Mr. VARLEY : What metal do you use for the contact ?
Mr. SACH : You may use gun or any other metal. I am using

galvanized iron now, and have not had a single failure.
Mr. LANGDON : How long have you used batteries at the posts,

and do you not find they freeze in cold weather ?
The PRESIDENT : Perhaps it will be more convenient to answer

these questions at the end of the discussion.
Mr. SACH : I may say that batteries will freeze without some

little preventive; but, by making a rough sort of shell and placing
a linino1 of felt between it and the outer box here is an effectual
remedy; we have adopted this plan with complete success.
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Mr. E. T. EOLLS : I have derived much pleasure from Mr.
Langdon's paper, seeing that the subject is of so much importance
in railway working. I quite endorse Mr. Langdon's remarks
upon the varying tension of the signal wire, and can go even
further, for I know it to be a fact that upon a day of intermittent
sunshine the length of the wire varies with the passing clouds.

Some experience in the maintenance of repeaters has convinced
me that for various reasons contacts are best encased and protected
from the weather.

First, because in frosty weather, just when fogs are most likely
to make repeaters of vital necessity, an exposed brass plate fre-
quently acquires an insulating envelope of ice, and I do not find
that springs flexible enough to be safe from breakage will scrape
their way through this glacial envelope, and then signalmen are
apt to get into the way of saying, " Oh, it's the frost."

Secondly, by exposure to moisture chemical and sometimes
electrolytic action will frequently coatthe exposed plates with salts
of copper from the brass.

As to the nature of the indication I am of opinion that the
repeater should certainly show the two positions of "off" and "on."
By making the current actuate both signals, a double check is
obtained; the working battery may be thereby more rapidly con-
sumed, but this has not been found objectionable in some block
systems.

Further, such a plan would be more satisfactory to most of
the men, who sometimes complain that in regulating the wire to
suit the " on " repeater signal they have nothing to check them
against overdoing it and making the Avire too slack to get it off.

To obviate the exposed contacts, and register both positions of
the arm, using only one wire, I would place working upon the
same axis as the arm and well cased a 4-way switch, which would
show the signal to be on or off, as the case may be.

The battery must be kept by the signal-post, and so far from
being a disadvantage I consider this a gain ; with a stout kennel
covered with roofing-felt, an excellent non-conductor of heat, frost
need not be feared. I have had batteries exposed under such con-
ditions through the last two severe winters, but no failure occurred.
At the worst a hand-lamp could be introduced to warm the little
battery hut, as is sometimes done in the signal-box battery cup-
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board—there, with more reason, three sides being usually only
protected from the air by thin matchboarding sometimes not devoid
of open chinks. The advantage I claim is that the lineman must
go to the signal itself to attend to the battery, and then he will
probably examine the contacts. But with the battery in the signal-
box and the contacts on a signal perhaps three-quarters of a mile
away, a lineman in dirty weather is apt to shirk the work of
making a journey to the signal and back.

As to the light repeater. I have had working for some time an
apparatus consisting of two compound plates arranged thus:—

a Steel

3 Brass

The steel of the top-plate is on the upper side, the brass at the
bottom. The lower plate has the steel underneath; they are both
rivetted together at one end a, and at the other end &, one plate is
fixed to the side of the lamps. S is a contact-screw insulated from
the rest of the apparatus.

Under the influence of heat the plates curve in opposite directions,
and the lower composite plate also tips the top one upwards, adding
this motion to that obtained by the curvature by heat, and the two
plates assume something like this position :—

Thus without the assistance of any multiplying lever or other
device of the kind a very wide motion is obtained direct from the
source, so affording great nicety of adjustment by the insulated
contact-screw, and a good rubbing-contact.

Two of these repeaters have been at work for a considerable time
without failure; as far as I have any knowledge, for more than two
years without a hitch; one was attached to a lamp with a varying
gas-supply, and invariably rang up the signalman for more gas
when it sunk too low, as it sometimes did in the small hours.
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All these light-repeaters require a wire for their separate use,
but it has just occurred to me that by placing in circuit a tube of
selenium in front of lamps showing white and red and having also
in circuit a balanced resistance, the disturbance of this balance by
the varying action upon the selenium of the actinic white rays and
non-actinic red would enable a single wire to record by day
the position of the arm, the spectacle by night, and the condition
of the light.

I have placed one of the light-repeaters on the table, and shall be
happy after the discussion to explain its working more fully.

Mr. A. J. S. ADAMS : I have seen on some railways the repeater
described by Mr. Langdon, in which the bar or rod moving the
arm has a plate attached to it, the plate passing up or down between
two insulated springs. It struck me as being possible for the cor-
recting-bolt to slip and allow the bar to slide without moving the
arm; therefore I think the proper place for the contact is between
the arm itself and a metal contact. I have watched some of these
repeaters on the Great Eastern Railway for three winters, and they
have always presented clean contact-surfaces.

Mr. C. E. SPAGNOLETTI : With regard to signal-repeaters,
which Mr. Langdon's useful paper has brought before us, the first
I tried was on the Metropolitan Railway, in 1863. When that
line was first opened it was required to work signals from one
station to the next station in the rear ; and as the distance was
great it became a question whether the signals should not be
repeated. This being decided to be done, I put up several
repeaters and they worked well, but it was found the distance was
too great for the signals to work satisfactorily, and consequently
they, with the repeaters, were removed and the line was worked
on my block system entirely. Some have lately been fixed on the
Great Western Railway on the principle of which I have a model
here. This system shows the position of the arm, when it is on,
when it is off, and when it is wrong, i.e., a doubtful position
between a certain and unmistakeable signal, because it is possible
where you have only one contact which most electricians use, if the
arm is just below the contact-point the indicator would show the
signal was down, whereas the signal might be mistaken by the
driver for being up, and it would be the cause of delay as well as
check the train. The system is excessively simple, which is a most
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essential requisite, and the apparatus is fixed where it is easily
got at to clean if required, and to be looked at at all times. The
spindle which works the signal-arm is squared at one end, and ou
this end there is a little metal key; this is boxed in, and the box
covering it contains two springs ; one is the zinc pole of the battery
and the other the copper, and the spindle itself forms earth. The
line-wire is attached to the centre of the battery, and the current is
sent from either pole as the key on the signal-spindle is worked, and
by the one battery you get the double movement. The battery is
placed in a box at the post, and from its being in this position you
know the signal you get on the instrument must come from that
post, whereas if the battery is in the signal-box accidents can and
do happen by which the signal may by the instrument be showing
as working all right when it is really not working properly. The
box in which the battery is, is made with a double casing, filled up
or packed with sawdust. This is sufficient to prevent freezing in
a severe frost, and we have never had any trouble with boxes of
this description. This system only requires one wire, because by
the reversal of the current we get two signals, and by the per-
sistent current which costs very little extra you always get an
immediate register on the disc instruments if any accident should
happen to the wire, instruments, or battery. The lamp indicator
we are using is simply a mixed metal bar of brass and steel,
so arranged that the expansion shall be increased by a lever action,
and I find we can with one of these expanders get contact
in 10 seconds, and it takes 15 seconds to show the contact off
again. The great difficulty I find with the lamp expander is
the variation of the burning of the lamp. If oil is used it burns
for many hours, but towards the morning the flame gets low,
either from bad oil, want of oil, or carbonized wick, and then
the signal " lamp out" is shown, which is right practically;
although the lamp is not really out, it is burning too low to give a
good and clear signal. When gas is used we find when the pres-
sure is turned off towards midnight the reduced pressure affects
it and its results are varying, and 1 have found it necessary to
arrange them, that the contact when the lamp is in shall be
made with a minimum amount of light sufficient to give a good

VOL. v. L
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and clear signal, and however much more heat you may get, and
the expander increase on its expansion, contact shall be kept up
between this minimum point and the maximum point of expansion,
no matter how it varies between these two points; but directly it
contracts sufficiently to get below the minimum point then contact
is broken and the lamp is shown as out, which for practical pur-
poses it may considered to be. The indicator I use is one of my
ordinary disc instruments; one disc recording the movement of the
signal arm, whether off, on, or wrong, the other disc recording the
burning of the lamp, showing lamp in or out. In connection
with the light indicator there is a switch; the man lights the
lamp, and when the disc shows " light in," he then turns the
switch handle to bell on, and brings the bell in circuit. If the
lamp goes out the contact made with the disc is broken, and it falls
to " lamp out," and the bell at once commences to ring, calling the
attention of the man to the fact at once; if the switch is turned off
the bell stops ringing, but the disc still shows " lamp out " until
the lamp is relit. The bell affords an excellent means of testing the
instrument at any time during the day. You have only to turn
the switch-handle to " bell on " to see that the instrument and battery
is in good order. This is an economical system to use, and economy
is a necessary thing, because if these repeaters are very largely
used, which no doubt they will be, their cost will form a consider-
able item. Mr. Higgins has called attention to night to the double
wire system: that is a very good system, being one of the first,
and was introduced by Mr. Brunei on the Great Western Bail-
way; in fact I believe it was his own signal, and was worked
with a double wire, but although the signal may go to danger, yet
if the wire breaks you have no indication of the fact that the wire
has become broken in the signal-box unless the lever was moved.

The PKESIDENT then announced that, as the hour for closing had
arrived, the discussion on this paper would be adjourned until the
next meeting.
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The Forty-seventh Ordinary General Meeting was held on Wednes-
day, the 12th April, 1876, Mr. C. V. WALKER, F.R.S.,
President, in the Chair.

The preliminary business of the meeting having been transacted,
The PRESIDENT said: At the last meeting Mr. Langdon read

a paper on u Electric Repeaters," the discusion upon which was
commenced. It now devolves upon Mr. Langdon to reply, unless,
indeed, other members may desire to make further remarks upon
the question or upon the instruments produced. . In that case we
shall be pleased to hear such remarks.

Mr. F. RUDALL : I believe, -Sir, visitors are allowed to take part
in the discussions ? If so I would say, after about ten years' ex-
perience of electric distant signal indicators or repeaters on the
London Chatham and Dover Railway, that the conclusion at
which we have arrived is to secure three objects, viz.:

First, that the source of the electric current shall be at the distant
signal itself; the latter in fact may be regarded as an automatic
block signal station, and it appears to me that no one would think
of sending the current from one station for the signalman at the
distant station to use in replying. The source of the current should
be at the signalling station itself. Again you want to retain a clear
space between the distant signal and the box, and therefore it is
desirable that the source of power should be at the signal itself. I
may add that we have our batteries boxed in to protect them from
frost.

The second point is, that the position of the semaphore ariri
when at danger shall be shown by a constant positive current,
which moves a suspended needle to point to the words " signal
on," and the position of the arm when at safety shall be shown by
a constant negative current, which reverses the needle, so as to
make it point to the words " signal off;" in fact, ours is a one wire

L 2
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system, worked by means of a reversed current, positive for
danger and negative for safety.

The third point is, that when the semaphore arm either fails to
reach absolute danger, or to be lowered to absolute safety, the
current is broken and the needle assumes a perpendicular position".

The ingenious idea of employing gravity to indicate one of the
positions was abandoned, because while the semaphore arm itself
might fail to act properly the indicator would only show this as to
one of the two positions; and although the telegraph wire might
be broken and the electric circuit destroyed, the indicator in the
signal-box would still give its gravity reading. The above is a
summary of the method we have found it desirable to adopt.
Our Engineer is most exacting in having a constant current
always at work. There is, of course, a considerable expenditure
of battery-power, but then the signalman knows positively that
while the current is working the signal itself must be pointing
either to " danger" or to " safety," as the case may be. We
have had these instruments eight or ten years in work, and
we find they give very good indications. The only difficulty
has been where the rod has not acted properly, and I quite think
the current should be sent, as in Mr. Spagnoletti's model, by
means of the arm itself instead of by the signal rod, as is done in
the case of Mr. Sach's ingenious contact apparatus. That is all
the light I can throw upon the matter.

Mr. LANGDON : I shall be glad, if not thought trespassing, to
redeem my pledge with reference to the exhibition of the instru-
ments on the table. I unfortunately on the last occasion missed
obtaining the requisite apparatus to illustrate my paper. That
apparatus is now here. (Mr. Langdon here described the appa-
ratus which had been placed on the table, and which consisted of
model distant signals, repeaters of various forms, and expansion
pieces, the application of which was practically illustrated.)

In addressing myself to this subject I have endeavoured to con-
fine my remarks as much as possible to the points which are most
important to obtain an efficient repetition of distant and other
signals which require to be repeated. Of course there are many
modes of effecting this ; but if we introduce an erroneous system,
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however well it may work for a time it is certain in the end to
produce failure, attended, it may be, with some disastrous effect.
It is only a question whether the failure of the signal should be
attended by the failure of other equally important checks. I may,
perhaps, instance this by some rough notes which have been placed
in the hands of the Secretary by Mr. Graves of the North Eastern
Railway, in which he states that he employs his electric instruments
so arranged as to stand normally at danger—that is, the arm being
normally in a horizontal position; and he says if these signals had
been at work at Abbots Ripton they would have shown the-signals
there were not on. .This, no doubt, is true, provided the contact
arrangements and the wires were all in proper working order ; but
those are points which we cannot always insure: a wire may break,
or a battery may fail. In that case I think Mr. Graves is some-
what premature in saying instruments so arranged would have
shown that the distant signals were not on, because the signal,
standing by gravity normally at danger would have shown the
signal was on.

I have stated it is desirable we should ascertain as far as possible
to what signals electric repeaters should be applied. I am sorry to
find that is a point which has not received the attention it deserves.
It is one of the most important points, and it would have been of
great advantage if we had obtained an expression of opinion of
some railway men on the subject. Perhaps, however, I may be
allowed to offer a few suggestions; and I would say, in the first
place, that it is necessary that repeater signals should be applied to
every signal which is out of the view of the man who xaorks it. I a*m
not now speaking of foggy weather, but of ordinary occasions, when
a man may be prevented from seeing a signal either by its being
placed overhead or from some obstruction On the line. An instance
occurred yesterday at Clapham Junction, where the South Western
Company has erected a large and handsome signal box, and where
some of the signals are in close proximity to the box. One of the
signals became detached from the rod which worked it, con-
sequently the arm did not work but stood at u clear," and a train,
governed by it, was about to leave the station while shunting was
going on, but was prevented by the foreman of the yard, who
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fortunately noticed the state of the signal. In this case the signal
was within 10 or 12 yards of the man working it, and yet he was
unable to tell whether it was working properly or not. I would
next say that distant signals should be repeated in all cases where
the block is in use or the traffic is heavy. Wherever the block is in
use trains are run at rapid rates and at short intervals. Wherever
this is the case there is too little margin for failure; the failure of
a signal may lead to fatal consequences. If it is necessary to
divide lines of railway into block sections to keep the trains apart,
it is necessary that the signals should act with perfect accuracy,
because if they do not the object of the block is entirely lost: the
distant signal is the key of every section.

With regard to the nature of the indication some variety of
opinion exists. Some require only one indication and others
require three. Mr. Rudall prefers to have three signals, and Mr.
Sach also, but in the paper I have given reasons for requiring only
one signal. I regard the question as one which should be discussed,
more particularly by railway men, who know their own require-
ments best. All I desire to point out is, that with the existing
systems of repeaters, where two or three indications are required,
two wires must be used or the battery must be placed at the signal
post. Mr. Rudall says he places' his battery at the post. I would
ask him whether he has found any inconvenience arising from cold
weather ? Mr. Sach also stated he places his battery at the signal-
post. I have myself had some experience in using batteries placed
out of doors. When—some years ago—block signals were being
put up on the South Western Railway, means were wanting for
placing the batteries in some of the signal boxes, and they were
consequently enclosed in cases lined with straw. Yet the frost
attacked the batteries. I feel satisfied batteries placed in such
positions must, during a severe winter, become congealed and
rendered inoperative. I therefore still strongly advocate placing
the batteries in the signal-box instead of at the post.

I have in the paper referred to a plan which Mr. Preece has
devised for working a repeater from the distant signal by means of
one wire, with one battery placed in the signal-box, and which shall
give three or more indications, as may be required. I am sorry
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Mr. Preece is not here or has not commissioned some one to explain
to the meeting the means by which he proposes to effect this, but
it is perfectly practicable, and it is one of the safest means I know
of obtaining those indications at a low cost. It is evident, if you
use the battery at the signal-post, the battery must be always
at work.

With regard to the connection at the signal-post, we have had
no reference to the suggestion thrown out that it should also be
extended to the spectacles which form the signal by night. It is a
very important question, and I think all railway telegraph engineers
would do well to give it consideration, because there is equally as
much danger attending the working of the traffic at night as in
the daytime, and therefore if it is necessary tp repeat the action
of the arm it is equally necessary to repeat the action of the
spectacles. As to electrical construction, the general impression
seems to be that the contact arrangement at the back of the arm
is the best, but that it should be covered in or protected from the
weather. Mr. G-oldstone, of the South Western Railway, has been
kind enough to send me an arrangement which he has employed
for this purpose, and he intends to alter all his contact arrange-
ments to the same plan. It is a very neat contrivance and is
worthy of inspection.

I feel that I cannot conclude without referring to the remarks
which fell from the President with respect to the application of
electricity to railway working on the occasion of the last meeting.
He then stated it is usually only when every other effort has been
tried that the telegraph branch is had recourse to and generally
with success. This I can quite endorse, and I think any person
who has a knowledge of railway working can readily understand
it. The telegraph branch of our railway system has not received
that confidence which it merits. This is perhaps due to one or two
causes. In the first place it is probably owing to the fact that
railway managers know but little about electricity, and conse-
quently have not so much reliance on it as upon mechanical
appliances, and which are more evident to the eye.

The large field open to the economical and advantageous employ-
ment of electricity in railway working must however ere long be
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brought forcibly before every railway management, and there can be
no doubt that the day is fast approaching when the * telegraph
branch of all our large railway systems will hold a position second
to none in the service.

The PRESIDENT : I think we are much indebted to the author of
this paper for bringing before the Society a subject of this very
interesting kind; and I am sure that before we pass on to the next
paper you will agree with me, and gladly, to give him your thanks.
The subject which has come before this Society will go out of this
room into the railway world, and will doubtless attract the attention
of railway companies towards this useful application of electricity
more forcibly than it has hitherto done. The telegraph engineers
attached to the various railways are quite able to comply with all
reasonable instructions that may be given to them, with the view
of providing any electrical arrangements that may be required ;
but I do not go quite so far as Mr. Langdon in thinking that
electricity should be made too responsible for some things. There
are few things in reason beyond our grasp, beyond our power.
But we must not too readily transfer to ourselves and accept the
responsibility of carelessness on the part of other people. This
introduction of electric repeaters to the distant signals of the
railway, the South Eastern, to which I am attached, is a very old
question with us. We had instructions some years ago to apply
electricity to distant signals. We applied it; and are continuing
week by week, and as fast as we can, to extend the application in
divers directions. Our impression is, that electric repeaters shall
show (1) when a signal is up and (2) when it is down, and also
(3) when the green and red spectacles each in part are visible; the
signal being doubtful, that is, in a false position. I believe that
was the position of the signals at Abbots B-ipton on the night of
the collision. I would say further, that the railway telegraph
engineers are ready to meet requirements put before them for still
more complicated applications of electricity. It is only to be hoped
they will not be asked to be too much responsible. Really one
sometimes thinks we are almost to be responsible for everything
else that fails, electricity on a railway being in practice the one
being assumed to be infallible. If Mr. Langdon and the other
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railway telegraph engineers, myself included, will so arrange
matters as to make the failures very few indeed, which I have no
doubt the majority of them will do, we shall continue to be, as we
have heretofore been, of very great service to the railway interest
of this country. I will now ask you to express your thanks to
Mr. Langdon in the usual way.

The vote of thanks having been unanimously awarded, the
following Paper was then read :—

THE WORK-VALUE OF ELECTRO-MAGNETS
ENCLOSED IN IRON.

By CHARLES V. WALKER, F.R.S., F.R.A.S., President.

At the Conversazione held in Willis's Rooms by Mr. Latimer
Clarke, our past President, on Dec. 21, 1875, among the exhibits
were "No. 76, Altandaa Electro-Magnets," by Mr. John Faulkner,
which were described in the circular that he placed in our hands
as " Faulkner's Altandi Systemae.—The Altandte system depends
upon a peculiar electric phenomenon, whereby one coil of an
electro-magnet and of less size produces a greater amount of mag-
netism with less battery power than two coils on the old system."
The word Altandi or Altandae, in the absence of explanation of
its origin, was not inviting; it conveyed no idea to one's mind; but
more magnetism with a lesser electro-magnet and from less elec-
tricity was very attractive; it was something that could be dealt
with. Attention was further called to this system by The Tele-
graph Journal, of 1876, Jan. 15, in a report, taken from the
Manchester Courier, of 1875, Dec. 1, of a lecture delivered at
the Manchester Literary and Philosophical Society, by Prof.
Osborne Reynolds, M.A., in which the lecturer informed his
audience that " Mr. Faulkner has some magnets of this kind,
which retain the keep with 100 times more force when the outer
tube is on than when it is removed." And, in further confirmation
of the value of magnets of this form, a letter from Mr. Ladd, the
well-known optician, &c. of Beak Street, appears in The Tele-
graph Journal of 1876, Feb. 15: " I have constructed electro-
magnets on this principle for the last twelve years. The following


